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Introduction
In the late 1990s, a major expansion of the highway network in Portugal was planned. Under the new National Road Infrastructure Plan, as revised in 1999, the Portuguese highway network was projected to grow by about 60% by 2007 relative to 1999. The volume of investment required for this expansion together with a fragile public budgetary situation, led the Portuguese authorities to adopt a regime of financing based on public-private partnerships and shadow tolls.
1 This financing regime was first introduced in the UK in the early 1990s and is also currently used, albeit to a much lesser degree, in Belgium, Finland, Netherlands, and Spain.
In this regime, private firms are responsible for the design, construction, financing, operation, and maintenance of the highways. As a counterpart, for the period of the concession, typically thirty years, they will receive shadow tolls from the public budget. Therefore, and unlike most of the rest of the highway network in Portugal, the use of these new highways is not subject to the direct payment of tolls by the users. Hence, these highways are referred to as highways in a toll-free regime, or in regime SCUT (Sem Custos para o Utilizador, in Portuguese).
With the adoption of the regime SCUT, the government hoped to reduce the overall cost of these new highways and to accelerate their construction. In fact, under this regime the government managed to smooth its financial commitments over time through the use of shadow tolls -which could be thought of as a substitute for issuing transportation bonds -thereby literally making possible a highway expansion program of this magnitude. In addition, due to the absence of direct tolls, this regime made possible the construction of highways with a high number of access nodes better serving the local populations.
Although the adoption of the regime SCUT seemed to make sense at the time, in the last few years there has been a growing public debate on the desirability of the SCUT highways centered on the issue of their financial sustainability. The problem is that the early estimates of the financial commitments for the public budget have already been substantially revised upward and, therefore, there is a lot of uncertainty over what the actual financial commitments will turn out to be. These additional financial pressures on the public sector are rather unwelcome news in a context of large and persistent public deficits. The fear is that the financing in regime SCUT, as appropriate as it may have originally seemed, may have now become too much of a burden for the public budget.
It is in this context that the idea of introducing tolls on these highways has been considered and has gained greater currency in the recent past with the current recession and its budgetary fallout. At a conceptual level the argument is that these highways serve and benefit mostly the local populations and it is, therefore, appropriate that those who use the infrastructure pay for their use. Ultimately, introducing tolls is thought of as being a way of alleviating the pressure on the public budget caused by the SCUT 1 See, for example, A. Galetovic (2008, 2009) , for an extensive treatment of private-public partnerships.
highways, and more importantly, as an expeditious way of alleviating current budgetary pressures in general.
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Despite its intensity, the debate on the SCUTS in Portugal has been seriously handicapped by the absence of any estimates of the potential economic and budgetary effects of these highways. This is a problem that has been identified by, among others, the country's foremost auditing court, in its reports on the SCUT concessions [see Tribunal de Contas (2003 , 2005 ]. The intent of this paper is to fill this void by identifying the economic and budgetary effects of the SCUTS as well as their policy implications for the issue of whether or not the introduction of tolls is desirable and/or necessary.
The first objective of this paper is to estimate the economic effects of the investments in SCUTS at both the aggregate and the regional levels. In particular, we want to ascertain whether the benefits generated by each individual SCUT accrue mostly to the region where it is located or instead are spread throughout the country. The evidence on this matter is directly relevant for the conceptual justification of the introduction of tolls in these highways. If each SCUT primarily benefits the region where it is located then the introduction of user fees, i.e. direct tolls, may be conceptually justified. If, however, there are substantial regional spillovers from each SCUT then the conceptual case for tolls is weaker -as under such externalities private pricing may lead to serious underutilization -and financing through the public budget may make sense.
The second objective is to estimate the net economic and budgetary effects of the investments in SCUTS. In this context, we propose a change in the terms of the debate. We set aside the comparison that is central in the current policy debate between the currently expected financial burden and the financial burden initially forecasted. Instead, we start by comparing the projected costs of the SCUTS with their economic impact and then their projected burden for the public budget with their fiscal revenue impact. If the economic benefits are greater than the expected burden, then the investment makes sense from an economic point of view and if the fiscal benefits exceed the financial burden for the public sector, then financial sustainability is not a problem and from this perspective tolls are not necessary.
To identify the effects of the investments in SCUTS we follow a two-step procedure. First, we develop econometric estimates of the marginal effects of road infrastructure investment in Portugal, both at the aggregate level and the regional level. Second, we apply this information to the investments in SCUTS to estimate the effects of these investments, at the regional level, and by SCUT. 3 Methodologically, this paper follows the approach developed in Pereira (2000 Pereira ( , 2001 , and Pereira and Andraz (2003) production as well as indirectly through its effects on the other factors of production. 4 In addition, this methodology recognizes that over time road infrastructures affect private sector performance but private sector performance also affects road infrastructure investment through its impact on the public budget.
Accordingly, it allows for bi-directional causality between road investment and each of the private sector variables as all variables evolve endogenously over time. Furthermore, following Andraz (2004, 2006) , we estimate separate VAR models for each of the five regions in the country, which road infrastructure investment, both in the region itself and elsewhere in the country. This allows us to identify the regional effects of road infrastructure investments in a framework that makes it possible to identify regional spillovers.
The paper is organized as follows. Section 2 presents the basic data, the econometric framework and the estimation results on the effects of road infrastructure investments in Portugal. Section 3 presents the economic effects of the investments in SCUTS at the regional level and by SCUT. Section 4, discusses the net economic and budgetary effects of the investments in SCUTS. Finally, Section 5 provides a summary and the policy implications of our results.
Data and Preliminary Econometric Results

General data
We use annual data on output, employment, and investment as well as on road infrastructure investment for the period 1980-98. The choice of the sample period is determined by the availability of data on road infrastructure investment but it also suits perfectly the purpose of this paper -to analyze the effects of road investments undertaken beginning in 1999. Our results, therefore, reflect the economic conditions and the relative scarcity of road infrastructures at the time.
We consider aggregate data and regional data for the five administrative regions in the countryNorth, Center, Lisbon, Alentejo, and Algarve. If we think about the country as a rectangle, the long sides being the western Atlantic Ocean front and the eastern Spanish border, these five regions are five contiguous segments from the north to the south of the country.
Data on output and employment comes from annual issues of the Regional Accounts published by the National Institute of Statistics, which for the period after 1990 are available at http://www.ine.pt.
Regional private investment data, which is not available from official sources, was constructed as aggregate investment weighted by the region's output share. In turn, data for investments in road infrastructures comes from Pereira and Andraz (2001) . It includes investments in national roads, municipal roads and highways. The evolution of road investment in Portugal has been closely related to the EU structural transfer programs in the form of Community Support Frameworks (CSFs). The sample period includes ten years covered by the first and the second programs, 1989-99. The possibility of structural breaks due to the two programs is fully incorporated into the econometric analysis.
4 It is also consistent with the often stated policy objectives of promoting growth through infrastructure development while creating private sector jobs and creating a favourable atmosphere for private investment.
Unit-roots, co-integration, and model specification 5
To investigate the order of integration of the different variables, we used the ADF t-test and the BIC criterion to determine the optimal number of lagged differences in the regressions. Deterministic components and dummies for the periods of the two CSFs were included if statistically significant. We started by applying the ADF t-tests to regional output, employment, private investment and road infrastructure investment, in log-levels and consistently found non-stationarity. We then tested for stationarity in growth rates. The ADF t-tests results suggested that the null hypothesis of a unit root in the growth rates could be rejected for virtually all of the regional level variables. We took this as a strong indication that stationarity in growth rates is a good approximation for all variables.
Then we tested for co-integration at both the aggregate and regional levels, among output, employment, private investment and road infrastructure investment. Due to our relatively small sample we used the Engle-Granger procedure, which is less vulnerable than the Johansen procedure to the small sample bias toward finding co-integration when it does not exist Lee (1998) and Pitarakis (1999) ]. Following the standard Engle-Granger approach, we performed four tests in each case. This is because it is possible that one of the variables enters the co-integrating relationship with a statistically insignificant coefficient and a test that uses such a variable as the endogenous variable will not pick up the co-integration. Therefore, a different variable is endogenous in each of the four tests. We applied the ADF t-test to the residuals from the regressions of each variable on the remaining variables.
The optimal lag structure was chosen using the BIC, and a deterministic component and dummies for the periods of the two CSF programs were included if statistically significant. The values of the t-statistics were consistently larger than the 5% critical values. Thus, we could not reject the null hypothesis of no co-integration for any region.
Having determined that all the variables are stationary in first differences of log levels and that they are not co-integrated, we followed the standard procedure in the literature and proceed to estimate VAR models in growth rates. We estimated region-specific VAR models including, in addition to the region-specific variables, road infrastructure investment in the rest of the country. These models, therefore, take into account the existence for each region of spillover effects produced by the road infrastructure investment in other regions.
The VAR specification has three jointly determined dimensions -the determination of the lag order, the specification of the deterministic components, and the possibility of structural breaks. In order to consider possible structural changes due to the two CSFs, we distinguished three periods -the period before 1989, the period of first CSF program , and the period of the second CSF program . Therefore, we considered three alternatives in terms of the VAR specification -no structural break/no dummies, one structural break/one dummy distinguishing the periods before and after 1989, and two structural breaks/two dummies reflecting the possibility of the three different periods mentioned above. We found that for all the models the BIC criterion led to the selection of VAR specifications of first order with a deterministic constant and a trend and with two structural breaks.
Identifying and measuring the effects of innovations in road infrastructure investment
We used the impulse-response functions associated with the estimated VAR models to obtain the effects of one-time shocks in the rate of growth of road infrastructure investments. The central issue for the determination of these effects is the identification of shocks that are not contemporaneously correlated with shocks in the other variables, that is, innovations in road infrastructure investment that are not subject to the problem of reverse causality. In dealing with this issue we drew from the approach typically followed in the literature on the effects of monetary policy [see, for example, Evans (1996, 1998) , and Rudebusch (1998) ], and estimate policy functions for road infrastructure investment. The residuals of this function represent the non-systematic component of road infrastructure investment which, by definition are not contemporaneously correlated with innovations in the remaining variables. This approach was adapted to the analysis of the effects of public capital formation in Pereira (2000, 2001) and the details about its application at the regional level may be found in Andraz (2004, 2006) .
We report the long-term marginal products which measure the long-term accumulated effects in the other variable of one million euros accumulated change in road infrastructure investment either in the region itself or elsewhere in the country. Long term is defined as the time horizon over which the growth effects of innovations disappear. We obtain the marginal product figures by multiplying the long-term elasticities obtained from the impulse response functions by the average ratio for the last ten years of the sample of the corresponding variable to road infrastructure investment. This allows us to interpret the marginal products as the long-term effects of road investments that take place under the conditions observed by the end of the sample period while at the same time avoiding business cycle effects.
On the effects of investment in road infrastructure
Our methodology allows us to identify for each region, both the effects of a one million euro investment in road infrastructures in the regions itself and the effects of a one million euro investment in elsewhere in the country, the spillover effects. The estimation results are reported in Table 1 .
We start by considering the effects on regional private investment. The region that benefits the most from local investment in road infrastructure is Lisbon, followed by Algarve and North. These effects are marginally positive for Center and marginally negative for Alentejo. As to the effects for a region of road investment elsewhere, the greatest beneficiary is Lisbon. The benefits are substantially lower for
Center and North and much more so for Alentejo and Algarve. In terms of employment, the region that benefits the most from local road investment is Center, followed by Algarve and Lisbon. In turn, road investments in the North and in Alentejo actually induce a reduction in local employment. At the same time, the spillover effects are positive for all regions with the largest effects in Lisbon, North and Center.
Finally, in terms of output, the largest effects from local road investment occur in Algarve followed by Lisbon, Center and North. The effects for Alentejo are negative. In turn, the spillover effects while positive for all regions are by far the largest for Lisbon. Table 2 . Investment in construction is estimated to total 2.7 billion euros in 1999 prices, which corresponds to 2.6% of the 1999 GDP. The regional distribution of construction investments is reported in Table 3 . Lisbon is the only region in which no SCUT is located while investments in Alentejo are rather marginal. North accounts for 50.8% of the investments while Center represents 41.3%.
On the Economic Effects of Investments in SCUTS
Investments in SCUTS
With this information, we are now in a position to identify the economic impact of the investments in the SCUT highways. The starting point is the information about the investments for the seven SCUTS, as presented in Table 2 , and their regional distribution as reported in Table 3 . Then, based on the estimates of the direct and spillover regional effects of road infrastructure investments, as presented in Table 1 , we are able to identify the regional direct and spillover effects of the investments in SCUTS, as well as the regional effects of each individual SCUT.
On the regional economic effects of investments in SCUTS
The regional effects of investments in SCUTS are reported in Table 4 . All regions benefit from these investments albeit to different degrees depending on the variable under consideration. Accordingly, the aggregate benefits -the sum of the regional effects -are consistently positive. We find that investments in SCUTS induce, in the long term, an accumulated increase of 23.0 billion euros in private investment, the creation of approximately 66.7 thousand new jobs, and an increase of output of 49.2 billion euros. As a term of comparison, these effects represent 72.0% of the private investment, 1.3% of the work force, and 41.7% of GDP in 1999, respectively.
In terms of private investment, the greatest beneficiary is Lisbon, a region that captures 41.8% of the total effects. North captures 27.5%, Center 16.8%, Alentejo 8.2% and, finally, Algarve 5.7%. Our results highlight the critical importance of the spillover effects. On the aggregate, the spillovers represent 77.2% of the total effects and constitute the most important effect for Center, Lisbon and Alentejo. Even in the other regions, the spillover effects are significant. They represent 30.2% and 42.2% of the total effect for North and Algarve, respectively. Finally, the benefits captured by each region are in line with the region's share of private investment and, therefore, investments in SCUTS do not seem to affect substantially the regional allocation of private investment.
In terms of employment, the largest beneficiaries are Center and Lisbon with 41.8% and 36.5% of the benefits, respectively. Algarve captures 11.6%, North 5.3%, and Alentejo 4.8%. Here, again, the spillover effects are very important, representing 70.2% of the total effects, and exceeding the direct effects in all regions except for Center. As to the gains relative to the region's shares of employment, the results suggest that investments in SCUTS will lead to important changes in the regional composition of employment. The big winners in relative terms are Center and Algarve. Together they capture 53.4% of the benefits and accounts for only 21.7% of employment. Lisbon and Alentejo capture benefits that are in line with their shares of employment while the big loser is North, which captures 5.3% of the total benefits but 26.6% of employment.
In terms of output, the greatest beneficiary is again Lisbon with 47.8% of the total gains. In turn, Center, Alentejo, Algarve, and North capture 23.5%, 13.5%, 9.6% and 5.6% of total effects, respectively.
In line with our results for both private investment and employment, the spillover effects are very important representing 78.5% of the total effect and are more important than the direct effects in all regions except for Center. Finally, the benefits captured by the different regions are in line with their output shares, with the exception of North, which has a share of 31.5% of output and captures only 5.6%
of the effects of investment. This result suggests important movements in the regional composition of output away from the North.
One fact that is apparent from Table 4 is the great relevance of the spillover effects , reflecting a high degree of integration of the economic fabric of what is a relatively small country. More specifically, the only region for which the direct output effects are more important than the spillover effects is Center while for Lisbon and Alentejo all positive output effects are actually spillover effects. The case of Lisbon is paradigmatic in that no investment in SCUTS actually occurs in the region itself. Because of its economic importance in absolute terms and its central role in the economic fabric of the country Lisbon is nevertheless able to capture a large share of the benefits of the investments in SCUTS.
On the economic effects by SCUT
The effects on private investment are reported in the top panel of Table 5 . The largest effects are generated by investments in the SCUT of Interior Norte and the SCUT of Grande Porto, with 21.7% and 20.7% of total effects, respectively, followed by the SCUTS of Beiras Litoral e Alta and Beira Interior with 14.0% and 13.4%, respectively. Finally, the SCUT of Litoral Norte accounts for 12.0%, the SCUT of Algarve for 10.2% and the SCUT of Costa de Prata for 8.0%. In relative terms, the SCUTS of Grande Porto, Litoral Norte, Algarve and Interior Norte generate benefits that are disproportionately larger than their share of the overall investment in SCUTS. They represent 50.6% of the investments and generate 64.6% of the benefits.
The results for employment are reported in the middle panel of Table 5 . The largest effects are generated by the investments in the SCUTS of Beiras Litoral e Alta and Beira Interior, with 28.7% and 26.7% of total effects. These are followed by the effects from the SCUTS of Interior Norte with 13.3%, Costa de Prata with 10.2%, Algarve with 9.6%, Grande Porto with 7.3%, and Litoral Norte with 4.2%. In relative terms, the effects on employment of investment in the SCUTS of Costa de Prata and Algarve are in line with their shares of total investment in SCUTS. However, the effects from the SCUTS of Beira
Interior and Beiras Litoral e Alta are clearly above their shares of investment. Together they generate 55.4% of total benefits but represent just 40.3% of total investment. In turn, the SCUTS of Grande Porto, Litoral Norte and Interior Norte generate benefits that are disproportionately lower than their shares of investment. Their benefits are 24.8% of the total while they represent 43.5% of total investment.
Finally, the results on output are reported in bottom panel of Table 5 . The largest effects are generated by investments in the SCUTS of Beiras Litoral e Alta and of Beira Interior, with 22.4% and 20.9% of total effects, respectively. The effects from investment in the SCUT of Interior Norte represent 16.9% of the total effects, followed by the effects from investments in the SCUTS of Grande Porto, with 13.1%, of Algarve, with 9.8%, of Costa de Prata, with 9.3% and of Litoral Norte with 7.6%. The effects on output tend to follow the share of each SCUT in total investment, with the SCUTS of Beira Interior and of Beiras Litoral e Alta inducing benefits slightly higher than their share of investment.
On the Net Economic and Budgetary Effects of Investments in SCUTS
Based on the estimates presented in the previous section we are now in a position to address the issues of the net economic and budgetary impacts of the investments in SCUTS. If the economic benefits of the SCUTS are greater than the expected financial burden they induce on the private sector and the public budget, then these investments made sense from an economic point of view. Moreover, if the fiscal benefits induced by these investments exceed the expected financial burden for the public budget, then financial sustainability is not a problem.
The basic data on costs for the private operators and the public sector
We start by considering the investment costs for the private operators of the SCUTS. Naturally, aside from construction costs presented in Tables 2 and 3 , operating the SCUTS involves management, maintenance, repairs, and improvement costs. When these additional costs are considered investments in SCUTS reach -according to the different SCUT private operators -4.4 billion euros or 3.6% of the 1999
GDP. The present discounted values of these private costs for each SCUT, at a discount rate of 3%, are presented in the first column of Table 6 .
In addition, since the counterpart to the private concessions is the payment of shadow tolls and other contractual obligations by the government, the SCUTS represent a financial burden for the public budget. The financial burden corresponding to the shadow tolls was originally estimated by the Tribunal de Contas [2003] and was more recently updated to reach 10.5 billion euros or 10.2% of the 1999 GDP.
The consideration of other financial responsibilities, such as expropriations, increases the total burden to 11.3 billion of euros or 11.0% of the 1999 GDP. The present discounted values of these costs for the public sector for each SCUT, at a discount rate of 3%, are presented in the second column of Table 6 as well as the first column of Table 7 .
On the net economic impact of the SCUTS
We start by comparing the estimated benefits of the SCUTS in the form of increased output over time (last column of Table 6 ) with the total costs of the SCUTS, including both total investments incurred by the private concessionary firms (first column of Table 6 ) and the expected financial burden for the public sector (second column of Table 6 ).
Our results suggest that both at the aggregate level and for each of the SCUTS, the estimated benefits exceed the total costs and, therefore, the investments in SCUTS are clearly justified from an economic perspective. At the aggregate level total investments in SCUTS induce costs over time, which represent 10.5% of the 1999 GDP while the effects on output over time represent 41.5%. This implies a benefit-cost ratio of 3.95. The same pattern is true at the level of each individual SCUT in that in all cases the positive effect on output exceeds the total costs involved. In some cases such as the SCUTS of Beira
Interior, Beiras Litoral e Alta, Algarve, and Interior Norte, the differences are quite large, with implicit benefit-cost ratios well in excess of 4.0. As a corollary from a policy perspective it can be said that the investment in SCUTS was a good idea for the country at the time.
On the net budgetary impact of the SCUTS
We now compare the financial burden the SCUTS place on the public budget (first column of Table 7 ) with the additional future tax revenues that will be generated by the SCUTS (second column of Table 7 ). Since the SCUTS are estimated to lead to an increase in output over time, they will also lead to an increase in the tax base over time. We estimate the additional tax revenues generated by the SCUTS using a tax rate of 21.0%, the effective tax rate for the economy over the last decade. We also report (third column of Table 7 ) the equilibrium tax rate, i.e., the tax rate that given the estimated effects on output would equate the fiscal revenues induced by the SCUTS to the expected financial burden.
At the aggregate level, our results suggest that the financial burden to the public budget induced by the SCUTS is below the estimated fiscal revenues generated by the SCUTS. Indeed, the additional tax revenues represent 8.7% of the 1999 GDP and the financial burden represents 7.0%. The equilibrium tax rate is 16.8%, clearly below the effective tax rate of 21.0%. When we consider the situation for each individual SCUT a richer picture emerges. For the SCUTS of Interior Norte, Beira Interior, Beira Litoral e Norte, and Algarve, the equilibrium tax rates are 17.3%, 14.8%, 15.8% and 12.4%, respectively, and therefore are comfortably below the effective tax rate for the economy. In turn, for the SCUTS of Litoral
Norte and of Costa da Prata, and Grande Porto the equilibrium tax rates are 20. 9% and 20.8%, and 19.5% which are very close to the effective tax rate for the economy.
Overall one could say that while the investments in SCUTS taken as a whole does not represent a net burden for the public sector there are areas of vulnerability. These are the SCUTS of Litoral Norte and of Costa da Prata, and Grande Porto for which any further slippage from the currently projected financial burdens for the public sector may indeed cause a net burden on the public budget over time.
Summary and Policy Implications
This paper is motivated by the absence of estimates for the economic and budgetary effects of the investments in SCUTS necessary to substantiate the current public debate on their financial sustainability. With this in mind we set out to accomplish two objectives: first, to identify the economic effects of the SCUTS and, in particular, the relevance of the regional spillover effects; second, to address the issue of the budgetary sustainability of the SCUTS.
In terms of the first objective, we find that all regions benefit from the investments in SCUTS albeit to a different degree -Lisbon and Center capture the bulk of the benefits. Furthermore, when we consider for each individual SCUT the relationship between its economic benefits -in the form of added output, and its costs -both for the private operators and the public sector, we find benefit-cost ratios on average around four and in several cases substantially larger. As a corollary from a policy perspective it can be said that the investment in SCUTS was a good idea for the country at the time. This naturally does not mean that it was the best investment strategy at the time or that this is a strategy that should be followed again now.
In a related vein, our estimates of the economic effects of the investments in SCUTS establish the critical importance of regional spillovers. A paradigmatic case is Lisbon, which captures the lion's share of the effects of the investments in SCUT despite the fact that no investment in SCUTS actually took place in the region itself. This evidence implies that the conceptual argument for the introduction of tolls -those who use the freeways should pay for their use -is weak. Since the bulk of the benefits of each SCUT are disseminated throughout the country, financing from the public budget makes sense. In fact, the introduction of tolls in the presence of large spillover effects could lead to serious underutilization of the freeways -an efficiency argument. It could also mean that the residents of less affluent regions where the SCUT are located would end up effectively financing the development of more affluent regions, Lisbon being a glaring case -an equity argument.
In terms of the second objective, our main conclusion is that investments in SCUTS do not seem to generate problems of financial sustainability for the public sector. We show that the potential tax revenues induced by the SCUTS are larger than with the financial burden implied by the payment of virtual tolls and other contractual obligations for each and every SCUT. This suggests that all SCUTS pay for themselves in the form of increased future tax revenues and that, therefore, the, introduction of tolls is not necessary from a budgetary perspective.
The cases of the three of the SCUTS, Grande Porto, Litoral Norte, and Costa de Prata, however, are worth mentioning in this context since they are the most vulnerable cases from a financial perspective and the ones that seem to lend themselves more than any other to the possibility of introduction of tolls.
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It should be pointed out, however, that while our results open the door to the possibility of introducing tolls in these freeways for financial reasons they do not establish this as the right course of action.
Indeed, aside from the considerations of efficiency and equity mentioned above, there are a variety of complicating factors when it comes to the financial sustainability argument for introducing tolls.
First and foremost there is the potential economic impact of introducing tolls. The introduction of tolls will necessarily reduce the use of the freeways in favor of alternative routes and thereby decrease their economic and fiscal benefits. How much of the current traffic would be diverted by the introduction of the tolls is to be determined. 7 What would be the net benefit for the public budget -reduced burden of the virtual tolls together with lower future tax revenues induced by economic impact of the use of the freeways -is also to be determined. How much the private operators would need to be compensated for the contractual changes implied by the introduction of tolls is again to be determined.
Additionally, there is a question of practicality. The implementation of actual tolls in freeways which were designed to have a very large number of access is a rather complicated matter. Introducing physical toll collection areas is very costly -estimated to be equivalent to about three years of shadow tolls -and time consuming -estimated to take at least three years to develop -and would inevitably eliminate a large number of local access nodes. In turn, the introduction of mandatory and comprehensive electronic toll mechanisms is liable to be complicated by legal issues of privacy and constitutionality. In either case, the myriad of exemptions being considered for local residents and businesses in many of the localities served by the SCUTS can only make matters more complicated.
From a strategic point of view, our results establish that overall the investments in SCUTS make sense from an economic perspective, do not generate serious budgetary problems, and that the introduction of tolls is neither conceptually justified nor financially necessary. They also suggest that the debate in Portugal about the sustainability of the SCUTS and the desirability of introducing tolls may be excessively contaminated by the current budgetary concerns. 8 Indeed, the introduction of tolls is widely regarded as a revenue raising strategy more palatable than increasing taxes. The argument that introducing tolls on the SCUTS is important from a budgetary perspective, merely as a revenue raising strategy, can certainly be entertained. Its merits, however, should be considered vis-à-vis other budgetary control measures. Furthermore, regardless of its motivation, the introduction of tolls could, according to the evidence presented in this paper, have serious negative economic, efficiency and equity effects. * The marginal products measure, in million euros, the long-term effects for a given region of road infrastructure investment of one million euros in the region itself or elsewhere in the country. ** The marginal products measure, in number of new permanent jobs, the long-term effects for a given region of road infrastructure investment of one million euros in the region itself or elsewhere in the country. 
